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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method 
capable of producing a completely sealed plate type heat 
exchanger made of titanium alloy, light in weight and 
good in durability. 

SOLUTION: The plate type heat exchange 1 has multi- 
layered herringbone plates 4 among which flow passages 
are formed, and brazing filler metal 18, 19 are loaded or 
applied on the joints among them. These components 
are heated up gradually in a vacuum heating furnace, 
treated with vacuum degassing and brazed at higher 
temperature after reaching a predetermined vacuum 
pressure. 
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[Claim 1]After laminating two or more herringbone plates made from titanium and applying or 
loading a joint between each herringbone plate with paste low material or clad low material, 
respectively, A manufacturing method of plate type heat exchanger made from titanium which 
carries out temperature up further and is characterized by carrying out hard soldering junction 
after performing vacuum degassing treatment and obtaining predetermined vacuum pressure, 
putting this in in a vacuum furnace and heating it gradually. • 

[Claim 2]A manufacturing method of the plate type heat exchanger made from titanium according 
to claim 1 performing said hard soldering junction with vacuum pressure below degree-of- 

vacuum 10~ 4 Torr. 

[Claim 3]A manufacturing method of the plate type heat exchanger made from titanium according 
to claim 1 or 2 performing said hard soldering junction under temperature of not less than 850 
**. 

[Claim 4]A manufacturing method of the plate type heat exchanger made from titanium according 
to any one of claims 1 to 3 characterized by using a titanium content filter medium as said filter 
medium. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the manufacturing method of the plate type heat 

exchanger made from titanium. 

[0002] 

[Description of the Prior Art]It is strong, and is light, two or more plates made from titanium 
which are rich in malleability and viscosity are laminated, and the plate type heat exchanger 
made from titanium in which the channel of the fluid which performs heat exchange was formed 
between each plate is known. Conventionally, in the plate type heat exchanger made from 
titanium, airtightness is maintained using the gasket which grows into the crevice between 
plates, and the crevice between a nipple and a plate from rubber, asbestos, Teflon (registered 
trademark), etc., and crevice components, such as anaerobic adhesive. The carrying plate which 
comprises a dissimilar metal, and the bolt nut for conclusion are used from the price side. For 
this reason, crevice corrosion arises comparatively for a short period of time, and there is a fear 
of the leakage of a fluid, etc. occurring. If a heat exchanger is especially used the inside of sea 
water, and under the severe condition of the high temperature atmosphere middle class, 
endurance will fall remarkably. 
[0003] 

[Problem(s) to be Solved by the Invention]This invention makes it SUBJECT for it to be light, to 
be durable, and for a perfect sealed condition to be acquired, and to provide the manufacturing 
method of the plate type heat exchanger made from titanium without a possibility that a hard 
soldering joining section may exfoliate. 
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[0004] 

[Means for Solving the Problem]About a manufacturing method of plate type heat exchanger 
made from titanium which this invention laminated two or more herringbone plates made from 
titanium, and formed a channel between each herringbone plate, After applying or loading a joint 
between herringbone plates with paste low material or clad low material, respectively, performing 
vacuum degassing treatment and obtaining predetermined vacuum pressure, putting this in in a 
vacuum furnace and heating it gradually, temperature up is carried out further and hard soldering 
junction is carried out 

[0005] If it heats at 200 ** - 450 **, making inside of a vacuum furnace below into degree-of- 

vacuum 10~ 4 Torr, and carrying out evacuation, Hydrogen, oxygen, nitrogen, carbon, etc. which 
were absorbed by each herringbone plate are emitted, oxidation of each herringbone plate is 
prevented, and the surface is activated, a filter medium is damp, and a state is improved. If 
temperature up is carried out further, with this vacuum pressure maintained and hard soldering 
junction is performed under temperature of not less than 850 **, it will be discharged without a 
binder of a filter medium which became a gas remaining in a crevice between each narrow plate, 
a melted filter medium will flow also into a slit according to capillarity, and low attachment which 
leakage does not have will be performed. 

[0006]In the case of degassing treatment and hard soldering junction, by heating in a vacuum 
furnace, a temperature control can be performed easily and correctly and uniform temperature 
distribution is acquired. It is also possible to use a silver-copper filter medium etc. which 
distributed a filter medium containing titanium which has the same corrosion resistance as a 
herringbone plate which is a base material, for example, a copper-titanium nickel zirconium alloy, 
and titanium as a filter medium. 
[0007] 

[Embodiment of the Invention]Hereafter, the embodiment of this invention is described in detail 
based on Drawings. As shown in drawing 1 and drawing 2, the plate type heat exchanger 1 made 
from titanium concerning this invention, Two or more herringbone plates 4 made from titanium 
are laminated among the up-and-down cover plates 2 and 3 made from titanium, and. Low 
attachment junction is carried out mutually, the cover plates 2 and 3 and the herringbone plate 4 
which lap up and down change, and the channel of two fluids by which heat exchange is carried 
out is formed between the cover plates 2 and 3 and the herringbone plate 4 and between each 
herringbone plate 4. 

[0008]The up-and-down cover plates 2 and 3 consist of plates, and as shown in drawing 3 . the 
1 st thru/or the 4th bore 5, 6, 7, and 8 which serve as an entrance of two fluids, respectively are 
drilled in the four corners of the lower cover plate 3. And the 1st nipple 9 for supplying one fluid 
is connected with the 1st bore 5 of the lower cover plate 3, and the 2nd nipple 10 for discharging 
one fluid is connected with the 2nd bore 6 that counters on the diagonal line. The 3rd nipple 1 1 
for supplying the fluid of another side is connected with the 3rd bore 7 in the end part of other 
diagonal lines, and the 4th nipple 12 for discharging the fluid of another side is connected with 
the 4th bore 8 that counters this. 

[0009]As shown in drawing 1 , area is increased, and in order to make flowing fluid generate a 
turbulent flow, r the rugged form herringbone pattern 13 is formed in the herringbone plate 4 in the 
channel. Along: with the periphery of the herringbone plate 4, the edge wall 14 a little higher than 
the thickness of the channel formed between the herringbone plates 4 is set up. The circular 
hole 15 for two fluids to go up and descend, respectively is drilled in the four corners of the 
herringbone plate 4, and the cylinder part 16 which serves as a spacer, respectively is set up by 
the periphery of the circular hole 1 5 formed in the both ends of one diagonal line. As most shown 
in the herringbone plate 4 of the upper row at drawing 4 . the circular hole 15 is not drilled but 
three projections 17 for reinforcement are formed in the both ends of one diagonal line, 
respectively. 

[0010]These herringbone plates 4 are laminated so that the herringbone pattern 13 of what has 
been arranged up and down may become for reverse, and so that the cylinder part 16 formed in 
the circumference of the circular hole 15 may counter up and down every other sheet. And low 
attachment junction of the periphery of the cover plates 2 and 3 arranged up and down and the 
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herringbone plate 4 is carried out, and low attachment junction of the tip of the cylinder part 16 
and the undersurface of the herringbone plate 4 of the upper row is carried out Therefore, the 
channel formed between the cover plates 2 and 3 and the herringbone plate 4 is open for free 
passage every other layer. 

[0011]Low attachment of the 1st nipple 9 and 2nd nipple 10 is carried out at the lower cover 
plate 3, and low attachment of the 3rd nipple 1 1 and 4th nipple 12 is carried out most at the 
herringbone plate 4 of the lower berth. And right above the 1st bore 5 with which the 1st nipple 
9 and 2nd nipple 10 are connected, and the 2nd bore 6. The circular hole 15 which has the 
cylinder part 16 of the herringbone plate 4 of the lower berth most is arranged, and the circular 
hole 15 which does not have the cylinder part 16 of the herringbone plate 4 of the lower berth 
most is arranged right above the 3rd bore 7 with which the bottom of the 3rd nipple 1 1 and the 
4th nipple 12 is connected, and the 4th bore 8. 

[0012]Therefore, one fluid lets the 1st nipple 9 and 1st bore 5 pass, Without flowing into the 
inside of the plate type heat exchanger 1 made from titanium, being interrupted by the cylinder 
part 16, and advancing into the channel of the fluid of another side, With the fluid pressure, the 
top stage of one fluid passage is reached, the channel which is open for free passage every 
other layer is gone down, and it is discharged by the exterior of the plate type heat exchanger 1 
made from titanium from the 2nd nipple 10 and 2nd bore 6. The fluid of another side lets the 3rd 
nipple 1 1 and 3rd bore 7 pass, It flows into the inside of the plate type heat exchanger 1 made 
from titanium, and similarly, without advancing into the channel of one fluid, the top stage of the 
fluid passage of another side is reached, the channel which is open for free passage every other 
layer is gone down, and it is discharged by the exterior of the plate type heat exchanger 1 made 
from titanium from the 4th nipple 12 and 4th bore 8. And heat exchange is efficiently performed 
between one fluid and the fluid of another side in the meantime. 

[0013]The plate type heat exchanger 1 made from titanium is manufactured as follows. The lower 
cover piate 3, two or more herringbone plates 4, and the upper cover plate 2, It laminates on 
both sides of t(ie filler plate 18 which changes between each plate from the filter medium which 
contains titanium, respectively, Between the 1st nipple 9 and the 2nd nipple 10, and the lower 
cover plate 3 and between the 3rd nipple 1 1 and the 4th nipple 12, and the herringbone plate 4 
of the bottom, The circular filler 19 which comprises the filter medium containing titanium is 
intervened, respectively, and a heat exchanger assembly is formed. 

[0014]On filler plates 18 other than what carries out low attachment, the cover plate 3 of the 
monotonous bottom. The standing wall 20 is formed along with the periphery, and the circular 
removal part 21 is formed in the four corners of each filler plate 18 at the circular hole 15 and 
the corresponding position so that it may be easy to join the edge wall 14 of the herringbone 
plate 4. The filler plate 18 can also form in the above plate shape the reticulum which comprises 
the filter medium arranged only at the joined part of the herringbone plate 4, in order to reduce 
material cost As a filter medium containing titanium, there are a silver-copper filter medium etc. 
which distributed a copper-titanium nickel zirconium alloy and titanium. 

[0015]Next, putting in this heat exchanger assembly in a vacuum furnace, and exhausting with a 
vacuum pump, it heats gradually and vacuum degassing treatment is performed. If the inside of a 
vacuum furnace is made below into degree-of-vacuum 10~ 4 Torr and fixed time lapse is heated 
and carried out to 200 ** - 450 **, Hydrogen, oxygen, nitrogen, carbon, etc. which were 
absorbed by the cover plates 2 and 3 and the herringbone plate 4 are emitted, oxidation of the 
cover plates 2 and 3 and the herringbone plate 4 is prevented, and the surface is activated and 
wettability with a filter medium becomes good. 

[0016]Subsequently, if temperature up is carried out with this vacuum pressure held and it 
becomes not less than 850 **, the filler plate 18 and the circular filler 19 will melt, and low 
attachment junction of the cover plates 2 and 3, the herringbone plate 4 and the 1st thru/or the 
4th nipple 9, 10, 11, and 12 will be carried out. Since air does not remain like low attachment in 
inactive gas, such as argon, at this time, without performing inert gas replacement, and the filler 
plate 18 and the binder of the circular filler 19 also become a gas and it is discharged certainly, 
The melted filter medium flows into the slit between the cover plates 2 and 3 and the 
herringbone plate 4 according to capillarity, and low attachment without leakage is obtained. A 



file://C:¥Documents and Settings¥tmitsuhashi¥My Documents¥JPOEn¥JP-A-200... 2010/07/22 



JP-A^2002-'35929 



5/8 ^-V 



filter medium cannot be formed in plate shape or a round shape, but can also apply a paste state 
thing to a low attachment joining section. It is selectable suitably if needed in the structure of 
the details of the plate type heat exchanger made from titanium, for example, the number of 
sheets of a herringbone plate, the shape of a herringbone pattern, etc. 
[0017] 

[Effect of the Invention]What [ sealed the crevice with a gasket or adhesives according to the 
invention concerning Claims 1-3 1 Compared with what combined the cover plate and the 
herringbone plate with the bolt nut, even if it uses it the inside of sea water, and under an 
elevated temperature, it is hard to produce the corrosion of a gap part, and rich in endurance, 
and airtightness is also high and, moreover, the lightness and intensity which are the features of 
titanium products can be employed efficiently. The various gas absorbed by each herringbone 
plate is emitted, the oxidation is prevented, and the surface is activated, a filter medium is damp, 
a state becomes good, and low attachment intensity increases. 

[0018]Since it is discharged without air's being unable to remain easily in the crevice between 
narrow herringbone plates, and moreover the binder of the filter medium which became a gas 
remaining to the above-mentioned slit compared with what carried out low attachment in 
inactive gas, The melted filter medium flows into a slit according to capillarity, and the hard 
soldering injury line crack without leakage and perfect sealing nature are acquired. As a result, 
even if the difference of a pressure is between two fluids in which heat exchange is performed, 
there is no fear of a fluid with a high pressure flowing into a low side, and a low attachment 
portion exfoliating. According to the invention concerning Claim 4, the endurance of a low 
attachment portion can be improved and perfect sealing nature can be maintained for a long 
period of time. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing l] The exploded perspective view of the plate type heat exchanger made from titanium 

concerning the embodiment of this invention 

[Drawing 2] A side view same as the above 

[Drawing 3]A bottom view same as the above 

[Drawing 4]The top view of a herringbone plate 

[Description of Notations] 

1 Plate type heat exchanger made from titanium 

2 The upper cover plate 

3 A lower cover plate 

4 Herringbone plate 

5 The 1 st bore 

6 The 2nd bore 

7 The 3rd bore 
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8 The 4th bore 

9 The 1 st nipple 

10 The 2nd nipple 

1 1 The 3rd nipple 

12 The 4th nipple 

13 Herringbone pattern 

14 Edge wall 

15 Circular hole 

16 Cylinder part 

1 7 Projection 

18 Filler plate : 

19 Circular filler- 

20 Standing wall 

21 Removal part 
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DRAWINGS i' 

i 

[Drawing 1] 
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